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Servo control system for intelligent artificial legs
based on DSP chip and fuzzy PD control strategy

TAN Guan-zheng!, CHENY ong-gi', WANGY ue-chao?

(1.College of Information Science and Engineering, Central South University, Changsha 410083, Ching;
2.Robotics Laboratory, Chinese Academy of Sciences, Shenyang 110015, China)

Abstract:Intelligent artificial leg has been an interesting research project in the fields of robotics and biomedical engineering. It has
the following excellent characteritics. It can imitate the movement ways of human healthy legs and its walking speed can change
naturally with the change of the disables'walking speed. The research on this project is of practical significance to improve the living
situation and benefit the disabled. In the past years, severd intelligent artificial legs have been developed, such as P, P+ andNI -
C111. But the controller used for regulating the turn-down ratio of needle-plug valve in these legsis an open-loop system with a
stepping motor, so it has lower position precision. In this paper, we will design a closed-loop control system with position and speed
feedback and adopt fuzzy PD control strategy so as to improve the intelligent behavior, robustness, response speed, and accuracy of
this control system. First, we give introductions, to the control principle of intelligent artificial legs and main characteristics of
TMS320F240 digital signal processor, and then propose a system structure for the D.C motor position servo control of intelligent
artificial legs based on fuzzy logic and TM S320F240. The result of computer simulation for this control system indicates that the
design method proposed here is correct and can be used effectively to control the walking movements of intelligent artificial legs.




Key words:intelligent artificial leg; digital signal processor; position servo system; fuzzy control strategy

‘H C S d-2%

W . (PRI R (ERBIER SE3CRR) D ik
Hh hik: IR A KD T R R hE4m: 410083
L i%:  0731-88879765 fEE.: 0731-88877727

B 74 :  zngdxb@mail .csu.edu.cn #ICP£09001153%



